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ABSTRACT: Staphylococcal enterotoxin B (SEB) was tested in rodent mast cell 
cultures for the release of serotonin. Both rat RBL-2H3 mast 
cells and murine peritoneal cells released serotonin after SEB 
stimulation in culture. Release of serotonin in RBL-2H3 cells 
depended on the concentration of SEB; an appreciable release was seen at 
50 .mu.g/ml. The release of serotonin was not due to cell death. 
Serotonin release could be enhanced by bradykinin but not by 
vasoactive intestinal peptide, substance P, lipolysaccharide from 
Salmonella typhimurium, the calcium ionophore A23187, acetylcholine, 
adenosine, 5-hydroxyeicosatetraenoic acid, indomethacin, or phrobol 
myristate acetate. SEB bound directly to the membrane of PBL- 
2H3 mast cells, and the SEB-binding site, the presumptive receptor, 
appeared to be a protein. The SEB receptor could not be capped under 
membrane-capping conditions, and serotonin release could not be enhanced 
by attempted to cross-link the receptor. These results suggest that mast 
cells may be an important cell type involved in SEB toxicosis and that 
release of serotonin maybe enhanced by activation of the kinin-kallikrein 
system. 
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Corporate Source: CNRS, INSERM, CTR PHARMACOL ENDOCRINOL, RUE 

CARDONILLE/F-34094 MONTPELLIER 05//FRANCE/; CNRS, INSERM, CTR PHARMACOL 
ENDOCRINOL, RUE CARDONILLE/F-34094 MONTPELLIER 05//FRANCE/; UNIV PAIS 
VASCO,FAC CIENCIAS, DEPT BIOQUIM & BIOL MOLEC/E-48 08 0 BILBAO/ /SPAIN/ 

Journal: AMERICAN JOURNAL OF PHYSIOLOGY, 1992, V263, N6 (DEC), PE1054-E1062 

ISSN: 0002-9513 

Language: ENGLISH Document Type: ARTICLE 
Geographic Location: FRANCE; SPAIN 

Subfile: SciSearch; CC LIFE — Current Contents, Life Sciences 
Journal Subject Category: PHYSIOLOGY 

Abstract: WRKl cells (a rat mammary tumor cell line) exhibit a 
vasopressinergic receptor of Via subtype tightly coupled to 
phospholipase C. Addition of dexamethasone to the culture medium 
principally potentiated the vasopressin-sensitive accumulation of 
inositol phosphates and to a lesser extent the NaF-sensitive 
phospholipase C activity. On the opposite, such treatment was without 
effect on the basal level of intracellular inositol phosphates or on 
bradykinin- or serotonin-sensitive phosphoinositide metabolisms. 
Glucocorticoid receptors were probably involved in these actions since 
dexamethasone was found to be more potent than aldosterone or 
corticosterone. Dexamethasone treatment also increased the number of 
vasopressin binding sites without affecting its affinity for 
vasopressin or other specific vasopressin analogues. These results 
strongly suggest that dexamethasone principally acts at the vasopressin 
receptor level by affecting its synthesis and/or the translation of its 
mRNA and also affects the G protein that couples the Via receptor to 
the phospholipase C. These results explain how glucocorticoids may 
regulate the transduction mechanisms involved in vasopressin actions on 
WRKl cells. They provide explanations for understanding the cross talk 
between adrenal steroids and hormones, which mobilize intracellular 
calcium. 
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Abstract: Rat basophilic leukemia cells (RBL-2H3) have 

previously been shown to contain a single type of voltage-activated 
channel, namely an inwardly rectifying K+ channel, under normal 
recording conditions. Thus, RBL-2H3 cells seemed like a 
logical source of mRNA for the expression cloning of inwardly 
rectifying K+ channels. Injection of mRNA isolated from RBL- 



2H3 cells into Xenopus oocytes resulted in the expression of an 

inward current which (1) activated at potentials negative to the K+ 

equilibrium potential (E(K)), (2) decreased in slope conductance near 

E(K), (3) was dependent on [K+]o and (4) was blocked by external Ba2+ 

and Cs+. These properties were similar to those of the inwardly 

rectifying K+ current recorded from RBL-2H3 cells using 

whole-cell voltage clamp. Injection of size-fractionated mRNA into 

Xenopus oocytes revealed that the current was most strongly expressed 

from the fraction containing mRNA of approximately 4-5 kb. Expression 

of this channel represents a starting point for the expression cloning 

of a novel class of K+ channels. 
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ieterrtiinani (denoted Agi and a single antigen-binriine site idenoted Abi can be 
:x.pressed as 

+ Ab^ .•\ftAb 

Tbe equilibrium point depends both on the concentrations ^b and Ag wid on 
the strength of their interaction. Clearly, a larger fi^ction rf Ab v«U beoome 
issoclaied with Ag as the concentration of is increased. The strength of the 
interaction is generally exprtssed as the aSfiniiJ- eanstant is^" ^- 

r>. 94 . where 

The square brackets mdicate the ojncentration of each componenl at equiirbrium>. 

The affinit\' constant, sometimes called the ss&oci&tion constml c^ftfi be ci^ 
tennined bv nr^asnnng the concentraUon of free required lofiU ^JJ the 
antisen-binding site& on rhe antibody. When half the sites are filled. lAgAb] -^lAbj 
anij K = l/lAgl. Thus the reciprociil of the antigen concentratioTi thai procluces 
huh-maximal binding fs equal 10 the affinity' constant of the antib;.t^' for the an- 
dgen Cammou ^'alues ran^ from as low as 5 x 10' to as as 10^^ hterymole. 
fhe afiinitv constant at which an immuno^Dbuhn xnolBCuJe ceases to be consid- 
^ an antibodv tor a panicular antigen i& some^vhat arbitraiy, but it is unlike^v 
mat an antibodV ullh a K, beQow lU* ^^nul6 be bialogicnlly effecbv-e: 
B ceHs uith peo^iors that ha\^ such a low affinin- for an antigen are miiikeh^ to 
>e aciK-ated by the antigen. 



Vigvtci Mast cells *and 

t>asqpMs» pa&5iv«)y acquire 
surface recvpicas that 'biftd antigen. 
igE ania^cidies secreted hj' active 
B !ymphcc\les enWj' the tissues and 
hind to Fc recepror proteins an the 
TOast cell surface thai speciftcaUy 
reijafnizG the Fc r^on of ihese 
antitMdie?. Thus, uniika B celK 
indik-idual mast cwBs iand basophiis^ 
have ce3)-5urfacfi antrbodics *»lTh a 
x-artetv' of antlgEn-binding sites, H'hen 
an antigen molecule binds to ihase 
membrane-bound IgE antibodi«fi w> as 
to cTDSa-Uri; them \o their neigl^bors. \x 
Qciivates the masi cell la relcEiise its 
tiistaminfi t^' excw:\t05is. 



HiGH-AFFINtTY BINDING 



lovv-apf<nity binding 





l-l§urr J^-:i2 HighW scheraaiizecJ 
diagram ol the bindinjj of an onilgenic 
dstermiaanl on a jnacix^niiteculfi in the 
antiger-biridins site of nvu different 
aniihddy molecules, one of higK and 
□nc or Tow affin^l^•- The antigi?nic 
determii^aA^ fa held in tu^wling tiUe 
In' various week noncox-alent fcrtjes. 
Note that boih tl>c li^ht and heaiy 
chains aS the ania>od>' molecule usudly 
isontffbute w iHs antigea-^^ndin^ site. 



light chain heavv chatfi 



The Funcilonal ftnoperties of Antibodies 
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All classes of antawdv can be mad in a membrtne-bound fawn as well as in 
a soluble, secretfld fbiro. The membrane-hound f nm smes as an antigen recepto 
n *e B cell inaT&ce. svhU the soluble tonn is made on^y after the cell is stimulated 
hv antigen t become an antajody-secreting cell. The sole diffference beftv^n the 
«vo fonns .«id« in the cartxrwl tennlnus of the H chain: the H chains f mem- 
hrane-bound IrM molcoules. for aKample. hm« a hydrophobic caJtasyV leiminus. 
„«ch anchow them in the Upid blUwr of the B cell plasnw membrane, ^^^lereafi 
,hc»e of secreted IgM molecules ha\« instead a hydmphillo carboxyl terminus, 
u hich alloit^ them to escape from the oeU. Since a B cell contains only one copy 
of the C» gene segment per haploid genome and uses only one of its nvo H-chain 
gene pools to make antibodies, its atoiiitv to make ^ chains iviih tvvo tjpes (rf 
constant rggioiis at first seemed paradoxical- The paradox was resolved \vith the 
discovers that the activation of B cells by antigen induces a change in the %va!y 
li-chainRNA transcripts are processed in the nucleus, as explained m Figure IS-as 
Isee also p. 391). The suilch from a membrane -bound to a secreted form oC the 
Othej- classes of anfihodies invTiiies a similar mechanism. 



B CeUs Can S«svitch the Class of .Antibody -Bliey Make*= 
During B cctt development mat^A' B cells s,%itch fhim making one class of antibody 
to making anathei--a pnicess called class switrihing. .Ml B cells begin their an- 
tibodv-svnihesizins lives bv making IgM molecules and inserting them vaa die 
olasraa m«iihrane as rec^tors ftir antigen. Before they have intwacied i»ith an- 
tigen, most B cells ^en switch and make both IgM and IgD molecules as mern- 
brane-bound antigen receptors. Upon stimulation by antigen, some of these ceLs 
are activated to secrete IgW antibodies, which dominate the primaiy anfabMfy 
response (see p. iQiS' Other antigen-stimulated cells switch to makmg igt. «fc. 
or IgA antibodies; memory cells express these molecules on their surface >often 
*imuilaneouslv with Ig.\I moleculesi. while active 8 ceils secrete them. The IgG- 
liiE and ig.A molecules are collectively referred to as secondary classes al anti- 
ladles bemuse tliey are thought to be produced only after antigen stimulation 
and because thev dominate sccondao' antibody responses. 

Since the i^lass of an antibody is deteradned by the constant region of rts 
II chain isee p. 1021 1. the f^ct th9t B cells can siwich the class of annbody th^ 
make without changing the antigen-binding site implies 'he ^me assemMed 
v„-»egion coding sequence can sequentially assortaia with different Ch gene 
swtments. This has important functional implicatfons. It means that m an 
indlxidual animal a panicular antigen-binding sll» that has been selected by 
enviionmental antigens can he distributed among the various dassffi immu- 
noglobulin and thereb>- acquire the diferent biological properties characteristic 

^^^Cli^'^tching occure hv hvo distinct molecular mechanUms. When virgin 
B cells change from making' membrane-bound IgM alone to the simultaneous 
production of membrane-bound IgM and IgD, the switch is thought to be due to 
a change in RfIA pn»cessing- The cells produce large primaiy RNA ti-ansoitpts fliat 
contain the aasembled i H-region coding sequence ateng %vith both tte and 
sequences: IgM and igD molecules axe then produced by differennal splicing of 
rhese transciipis iFiguie M-3B>. ft fs thought that the same mechanism underhes 
the switch to other classes of membrane-bound ig when virgin B cells are stim- 
ulated by antigen to mature into memoiy cells that cany IgG. [gE. or IgA as antigen 
receptors on their surface. 

By contrast, terminal maturation to an active B cell secreting one "f 
ondaiy classes of antibodv is accompanied by an irrevereible change at the ONA 
Isvei-a. prticeiw called ni'ftch rBCombfnattou. It entafls deletion of aU the C„ gene 
segments upsoeam <lhat is. on the 3' side as measured on the coding stajndl o* 
the particulai- C„ segment the cell is desUned to express iFlgure 18-37), Evidence 
that this step in class sv%'iichin6 invioh-es DNA deietkin comes ihim axpenments 
on myeloma ceUs: mveloma cells that secrete IgC lack the DNA codmg lor and 
C» .egions, and tho^ that secrete IgA lack the D^fA codhig lor aU of the other 
classes of H-diain C regions. 



1' 



V-J joirtirtft 



ft. V^a Cfi C-y Cg 3' 

- ■ ■A l l k^i i^t_bd:: B=m ::PNA 

TRAhlSCRIPTIQN 

Vh3 Cj, ca , 



3C' t I.. 
64 



. priiflsiv BNA 
■ tf&nscrlpt 



rwo MODES OF R«ASPUC1NG 



(, chain OO OD«^^^''' 



riisure 18-3B B cells that 
5i?pyHaneously mafee ptesma- 

molecufe* having the same amlspn- 
binding sites procluce long A 
iranscHpts thai contain boih a«a 
tiequences, Thess transcripts are 
fipficcd in two wavs Eo procluce w»NA 
nmlecules that have the same v„-regEon 
coding 5«iu«nc& joined to either a 

the RNA iransci^s produced by wch 
c$nA are even longer than shown and 
fsnntflin ^ of th» vanou* C„ aequBiMsas- 
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